The present study investigates the anti-spermatogenic potential of ethanolic extract of Matricaria recutita a plant belonging to Asteraceae family. The effects of an ethanolic extract of the Matricaria recutita on spermatogenesis, histology of testis and level of testosterone were examined in control and experimental groups. Results showed that Matricaria recutita extract did not cause any changes in body weight, but significantly decreased the testis weight (p<0.05). The sperm motility and the epididymal sperm counts and serum testosterone levels of rats treated for 56 days were significantly reduced (p<0.05). There were various degrees of damage to the seminiferous tubules including; disorganized germinal epithelium, degenerated and necrotic cells and reduction in the diameter of seminiferous tubules. It can be concluded that that alcoholic extract of Matricaria recutita has antispermatogenic properties in adult male rats through its compounds and it may be useful to regulate spermatogenesis and male fertility.
INTRODUCTION
Matricaria recutita, once it has been called as Marticaria chamomilla, Chamomilla recutita and Chamomilum nobile family Asteraceae and commonly it is known as German chamomile, Roman chamomile, English chamomile, Camomilla and Flos Chamomile (WHO, 2003; Micromedex Healthcare Series, 2003) It mainly grows indigenously in Europe, NW. Asia, N. Africa and cultivated in N. America and in many parts of the world (Wald and Brendler, 1998) .This herb has been used as herbal remedies for thousands of years. One of the most commonly consumed single ingredient herbal tea is chamomile, prepared with dried flowers from Matricaria recutita. The composite flower is white in color with a yellowish orange center (WHO, 2003) . Infusions and essential oils from fresh or dried flower heads have aromatic, flavoring and coloring properties. Both are used in a number of commercial products including soaps, detergents, perfumes, lotions, ointments, hair products, baked goods, confections, alcoholic beverages and herbal teas. Chamomile flowers contain 0.24 to 2.0% volatile oil that is blue in color (Wald and Brendler, 1998) . Matricaria recutita is well known for its pharmaceutical properties including; anti-inflammatory (Shipochliev et al., 1981; AlHindawi et al., 1989) , immunomodulatory activity (Uteshev et al., 1999) , arcaricadal property (Macchioni et al., 2004) , anti-cancer activity (Srivastava and Gupta, 2007) , antipruritic effect (Kobayashi et al., 2005) , wound healing property (Nayak et al., 2007; Jarrahi, 2008; Jarrahi et al., 2008; Martins et al., 2009) , treatment of oral mucositis (Mazokopakis et al., 2005) , intracanal irrigant (Sadr Lahijani et al., 2006) , Treatment of infant botulism (Bianco et al., 2008) , treatment of gastrointestinal disorders (Mahady et al., 2005) , antimicrobial activity (Nogueira et al., 2008) , antiulcer activity (Khayyal et al., 2001) , treatment of stress and depression (Pinto et al., 2008) , anti-allergic activity (Kobayashi et al., 2003) , antisolar agent (Ramos et al., 1996) , inhibition of poliovirus replication (Vilaginès et al., 1985) , anxiolytic agent (Amsterdam et al., 2009) , Prevent osteoporosis (Kassi et al., 2004) .
The use of Matricaria recutita extract tracts in the treatment of various ailments is increasing, but its impacts on the reproductive system have not been reported. The present study was to investigate the effects of Matricaria recutita leaf extract on male rat reproductive functions, such as sperm characteristics, histology of testis and testosterone secretion.
MATERIALS AND METHODS
Plant Material: Matricaria recutita collected from Agricultural Research institute at University of Zabol, Zabol, Iran, in March 2011 and authenticated at Department of Biology, University of Zabol. Its leaves, fruits and flowers were dried, under shade and powdered. The extract was prepared by maceration method (80% ethanol in 300 g/L for 48 h), filtered with filter paper. Ethanol was removed by rotary evaporator. The extract was dissolved in normal salin and administrated oraly into rats.
Animals and treatments:
Twenty one Healthy adult male wistar rats (10-12 weeks old, 200-300 g), purchased from Razi Institute (Karaj, Iran) and were housed in animal house, at ambient room temperature with a controlled light and dark period of 12 h. The animals were fed with a standard laboratory food (pellets) and provided adlibitum. They were weighted before and after the study. After 7 days for adapting to the new environment, the rats were randomly divided into three groups of control (treated with normal salin for the period of 56 days, n = 7), experimental1 (treated with 100 mg/kg/day of Matricaria recutita extract for 56 days, n = 7) and experimental2 (treated with 100 mg/kg/day of Matricaria recutita extract for 56 days, n = 7) groups.
Tissue preparation: At the end of the treatment period, the pentobarbital sodium (40 mg/kg i.p.) was administered for anesthesia. Testes were removed, cleaned of adhering tissue and weighed. The epididymis was removed, used for sperm analysis and testes samples were.
Sperm analysis: Epididymis was exposed by scrotal incision and sperms were expressed out by cutting distal end of the caudal epididymidal tubule. Sperms with epididymal fluid were diluted with hanks balanced salt solution and sperm count and motility were studied. Sperm suspension was placed on both sides of Neubauer's hemocytometer and allowed to settle in a humid chamber for 1 h. The number of sperms in the appropriate squares of the hemocytometer was counted under the microscope of 100· magnification.
Histological studies: Testes were fixed in formalin 10% and after tissue processing were stained with H&E (Hematoxilin and Eosine) for histological studies under light microscope.
Hormonal assay: After cervical dislocation, blood collected in dry tubes. The blood samples were centrifuged and the serum was immediately stored in the freezer (-20EC) for the measurement of testosterone. Testosterone was measured by means of radioimmunoassay.
Statistical analysis: All data were analyzed with IBM® PASW/SPSS® Statistics 18.0-2009. Whereas weighing of rats performed at different time during the study, Repeated Measures ANOVA was used for analysis of body weight. Mean and standard error were calculated and the significance of difference was analyzed by applying One Way ANOVA for analysis of other parameters of the study. Level of significance difference was p<0.05.
RESULTS
The results recorded in Table 1, show that there is an increase in the body weight of experimental groups in compare with control however this increase is not significance (p<0.05). According to the results, significant reduction in the testes weight of experimental groups was observed compare to control group (p<0.05) ( Table 1) . Results about sperm parameters showed, treatment of rat with Matricaria recutita significantly reduced sperm count and motility in experimental groups (p<0.05). From the Fig. 1 it can be observed easily that percentage of none motile sperms and sperms with slow progressive motion have been increased and decreased, respectively in experimental groups. Measurement of hormone indicated a significant decrease in the testosterone level of experimental groups in compare with control groups (p<0.001).
Results from histological studies showed normal seminiferous tubules in control group (Fig. 2a) . Degenerated and necrotic cells were observed in some seminiferous tubules of both experimental groups ( Fig. 2B and C) . In animals that received 150 mg/kg/day alcoholic extract of Matricaria recutita (experimental 1) for 56 days, there were seen disorganized germinal epithelium in the most of seminiferous tubules (Fig. 2D) . From the histological studies it is observable truly that concentration of sperm in the center of seminiferous tubules of experimental groups has been reduced (Fig. 3) . Studies also exhibited that there is a reduction in the diameter of seminiferous tubules of experimental groups comparing with control groups (Table 2 , Fig. 4 ).
DISCUSSION
Toxic effects of plant extracts evaluated via changes in the body weight and other organs. In the male reproductive system reduction in the testis weight, epididymis, glands and other tubules and also reduction in the sperm count and motility are standard factors for assessment of toxic effects of extracts on it Da et al. (2000) . Decrease in the testis and accessory genital glands weight may be due to reduction in the protein concentration in these organs. In this study Matricaria recutita extract has not any side effects on body weight and it can be resulted that this plant does not create acute toxic condition in rats. Testicular size and weight is the best primary assessment of spermatogenesis. About testis it should be noted that created reduction has several reasons include; changes in the level of testosterone, decrease in the sperm count and changes in the testis histology. Data from sperm count and motility showed a significant decrease in treated group compared with the control group. This could be due to the influence of the extract on the cell cycle or cell division. Also it is possible that, these changes might be due to an alteration in the microenvironment in the cauda epididymis. The extract can make a toxic microenvironment with its chemical compounds, thus it influences sperm count and motility. There was found an alteration in the spermatogenesis process, such as disorganized germ epithelium, degenerated and necrotic cells that could cause reduction in the diameter of seminiferous tubule. These alterations might be caused by cytotoxicity of Matricaria recutita extract. According to the results, we concluded that ethanolic extract of Matricaria recutita has antispermatogenic potential in adult male rat.
